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Abstract 
With the rise of human population on earth, there’s the need to fullfill human necessity of food 
everyday to suit their daily activity. The increasing of human knowledge makes human expected to 
use any resources around them as something helpful for the community. Wheat bran is a byproducts 
from the processing of wheat that usually burned or use as a livestock feed. Wheat bran has a lot of 
potential as human food because it has a high amount of nutrition and not many people make the 
use of it. Meatballs are foods made from a mixture of meat, flour and various other spices that are 
formed in a round shape and then boiled until cooked. This paper was made to find out the benefits 
of wheat bran as one of the mixing ingredients in making meatballs. This paper is based on 
literature studies from various sources that support and are related to the theme of this paper. This 
paper aims to provide information regarding the use of hemicellulose in wheat bran as an ingredient 
in making meatballs 
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INTRODUCTION 
Along with the expanding of human population in the world, demands of conventional or 
innovative food products is even higher. Indonesia is known as one of the country that imported 
large quantity of wheat every year. In 2017, Indonesia imported 11.48 million tons of wheat from 
another countries. This number tends to increase 9% from 2016 ago. As much as 34% imported 
wheat has utilized by large-scale industrial industries with cutting-edge technology, while the other 
64% has used in home industry and another small industry such as the food industry and 2% has no 
further data (databoks.katadata.co. id, 2018). 
Indonesia actually has the ability to produce wheat, but the amount is very small if compared to the 
community necessities, wheat importing still needs to be done to fulfill community necessities. 
According to the Directorate of Cereals Cultivation (2003) there is approximately 42,081 hectares 
of dry land which potentially to be plant with wheat, but only 4 hectares area of West Sumatra that 
has been planted by wheat. As a result of high grain imports, wheat bran production is also high. 
Wheat bran is the result of processing wheat which as the outermost part of wheat. With the highest 
import of wheat carried out by Indonesia, definitely resulting amount of wheat bran that 
advantageous another countries. In April 8th, 2018 Indonesia exported 21 containers of wheat bran 
with a total of weight up to 488.5 tons to China (ekonomi.kompas.co.id, 2018). 
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Wheat bran is a byproduct of the grain grinding process which is usually used as a mixture 
in livestock feed because it is considered to have a good contents. Wheat bran consists of 3 main 
components that compose it, namely cellulose, starch, and hemicellulose. Hemicellulose is the one 
component that forms cell membranes in various plants, one of them is wheat. According to 
(Aguedo, 2015), a destarch wheat bran has around 47.7% hemicellulose. 
Meatballs are one of the processed foods made from beef which have rounded forms. 
Meatballs in Indonesia are usually served with the other complementary ingredients such as 
noodles, vegetables, fried onions, and gravy from beef broth or chicken meat broth. 
Meatballs themselves are composed ingredients like beef or pork or another animal meat 
products, flour, spices, and some herbs and spices depending on the maker's desire to make it and 
then rounded and cooked to your liking (boiled or fried). Meatballs are one of the favorite foods in 
Indonesia because they are affordable and easily found everywhere. Meatballs usually be found and 
sold by street vendors or in a food outlet. (Pandesurya, 1988; Triatmojo, 1992; Purnomo, 1999) 
This paper has written to find out the benefit of utilizing wheat bran hemicellulose or in the 
whole wheat bran on creating food product, one of them is meatballs. 
DISCUSSION 
The public awareness of the importance of healthy living by eating good and smart food, the 
community began to considering content in their food before buying it. The one of factor that was 
considered by humans is a fat contents. According to (Sartika, 2011) the nutritional status of 
children in Indonesia based on her research as much as 42% for malnutrition, 35.8% for normal 
nutritional status, 13.9% for excess nutritional status and 8.3% for overweight or obesity in 
nutritional status. definitely, the level of nutrition of these children will be lower in less nutritional 
status and higher in normal nutritional status, excess, and obesity along with the development of 
Indonesian economy it is result in an increase people demanding power towards food products in 
Indonesia. According to (Sartika, 2011) besides that, with the increase of consumption fast food 
makes them also tend to eat a lot of foods that contain large amounts of fat from fast food. 
According to (Onipe et al, 2015), wheat bran has 53% of dietary fiber content such as 
xylans, lignin, cellulose, galactan, and fructans. As follows the table of nutritional contents 
according to (Onipe et al, 2015). 
 
Table 1. General composition of wheat bran (Onipe et al, 2015) 
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 Range  
Bran component % dm Reference 
   
Dietary fibre 33.4–63.0 Curti et al. (2013) 
Moisture 8.1–12.7 Curti et al. (2013) 
Ash 3.9–8.10 Curti et al. (2013) 
Protein 9.60–18.6 Curti et al. (2013); 
  Yan et al. (2015) 
Total carbohydrates 60.0–75.0 Javed et al., 2012; 
Starch 9.10–38.9 Curti et al. (2013); 
  Yan et al. (2015) 
   
Phytochemicals lg g 1  
Alkylresorcinol 489–1429 Luthria et al. (2015) 
Phytosterols 344–2050 Fardet (2010) 
Ferulic acid 1376–1918 Kim et al. (2006); 
  Brouns et al. (2012) 
Bound phenolic compound 4.73–2020 Kim et al. (2006); 
  Brewer et al.(2014) 
Flavonoids 3000–4300 Fardet (2010); 
  Brewer et al.(2014) 
   
Micronutrients mg per 100 g  
   
Phosphorus 900–1500 Fardet (2010); 
  Brouns et al. (2012) 
Magnesium 530–1030 Brouns et al.(2012) 
Zinc 8.3–14.0 Brouns et al. (2012) 
Iron 1.9–34.0 Fardet (2010); 
  Brouns et al. (2012) 
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Manganese 0.9–10.1 Fardet (2010); 
  Brouns et al. (2012) 
Vitamin E 0.13–9.5 Fardet (2010) 
(Tocopherols/tocotrienol)   
B Vitamins   
Thiamin (B1) 0.51–1.6 Fardet (2010) 
Riboflavin (B2) 0.20–0.80 Fardet (2010); 
  Brouns et al. (2012) 
Pyridoxine (B6) 0.30–1.30 Brouns et al. (2012) 
Folate (B9) 0.088–0.80 Fardet (2010) 
 
Dm, dry matter. 
The high fibre contents of wheat bran have several advantages. The studies has shown that 
consuming foods with the high dietary fibre could given the benefits against cardiovascular, 
gastrointestinal, reducing cholesterol bloods, diabetes, colon cancer and diverticulosis. (Burton, 
2000; Cara et al., 1992; Chen & Anderson, 1986; Cummings, 1985; Dukehart, et al., 1989; Spiller 
et al., 1980; Wrick et al., 1983). 
The other study stated that fiber is one of the ingredients or components that can replace fat on 
beefburgers and also reduce the risk of cancer (Mansour & Khalil, 1997). Several studied has done 
on planted similar wheat bran such as oat bran, rye bran, and rice bran. (Hu & Yu, 2015) conducted 
a study on the effect of hemicellulose from rice bran on meatballs in their chemical and physical 
properties. The process of hemicellulose extraction in the research (Hu et al, 2015) by immersion 
several solvents and the other specific processes. (Hu et al, 2015) stated that meatballs given 
hemicellulose B extract from rice bran had lower fat contents and trans fat contents compared to 
ordinary meatballs that did not add hemicellulose, besides that the meatballs added with 
hemicellullose from rice bran had an acceptable level of acceptabilit that can be acceptable too. In 
the study (Hu & Yu, 2015) stated that the utilizing 6% Hemicellulose from wheat bran gave the 
highest dietary fiber contents (4.86%) compared to the control treatment(0.13%) 
Another way to extracting hemicellulose it is also explained by (Norris & Preece, 1929). 
According to (Norris & Preece, 1929) one way of extracting hemicellulose in wheat bran is through 
the extraction process using alkaline dilute and prescribes it using dilute acid. This method is used 
to obtain arabinose and xylose from the wheat bran. 
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The other researchs have also been carried out by (Yilmaz, 2004) to prove utilizing wheat bran as 
an additional ingredient in making meatballs. In the experiment, by adding 4 formulas for adding 
different wheat bran (5%, 10%, 15%, and 20%) the results showed that meatballs added with wheat 
bran had a low total fat content when compared to control treatments. Although based on the 
acceptance of meatballs consumers who added wheat bran is not very good, but this shows that 
there is a good possibility wheat bran could be used as one of the mixing ingredients in the process 
of making meatballs. 
CONCLUSION 
Wheat bran have a good potential as an additional ingredient that can be used in a food products 
like meatballs because it can reduce fat amount in meatballs and dietary fibre. Utilizing wheat bran 
in meatballs can also be added directly or through special method to get the hemiceullulose before 
adding it to the mixture ingredients. However, there are needs for further studies to apply this idea 
commercially because the extraction of wheat bran hemicellulose is using a lot of chemical 
ingredient that has the potential to harm human if we don’t use it properly or misguided it and also 
the chemical ingredient are  quite  expensive  so  there’s  the  need  of groundbreaking invention to 
reduce the production cost if we apply it commercially. 
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